(19) 



JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09307763 A 
(43) Date of publication of application: 28.1 1 .97 



(51) Int. CI 



H04N 1/407 
B41J 2/00 
B41J 5/30 
G06F 3/153 
G09G 5/00 
G09G 5/00 
G09G 5/00 
//G06F 3/12 



(21) Application number: 08120439 

(22) Date of filing: 15.05.96 



(71) Applicant: 

(72) Inventor: 



BROTHER IND LTD 

HORI MASAAKI 
YOSHIDA YASUNARI 
KOBAYAKAWA KOJI 
HIBINO MASAAKI 
OHARA KIYOTAKA 
UEDA MASASHI 



(54) PRINTER SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance the degree of 
matching between a displayed color of a display device 
and a printed color by a printer by properly grasping 
the display characteristics of the display device. 

SOLUTION: In the case of starting a print program first, 
monitor calibration to calculate display characteristics 
of a display device is executed at first (S10), the 
result is recorded with a data (S20), and a monitor 
calibration result and print information are outputted 
to a printer side (S30). In the case of 2nd and 
succeeding starts, the lapse date number is calculated 
based on the date recording when the monitor calibration 
is executed precedingly and a current data, and whether 
or not the lapse of the date is a prescribed date number 
or over is discriminated (S40, S50), when the date 
elapses by a prescribed date number or over, the monitor 
calibration is executed again (S60) to update the 
calibration result and the execution date (S70). 
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[What is claimed is:] 

[Claim 1] A printer system, comprising: 
a printer; 
a display device; 
5 a display characteristic calculation unit 

calculating a display characteristic between an input 
level of image output data inputted to the display device 
and the relative brightness of an image displayed on 
the display device; 
10 a display characteristic storage unit storing 

information about the calculated display 
characteristic; and 

a printer input data correction unit correcting 
the input level of the image output data inputted to 
15 the printer based on the information about the display 
characteristic stored in the display characteristic 
storage unit and roughly matching an image printed by 
the printer with the image displayed on the display 
device, 

20 the printer system further comprising: 

a necessity judgment unit automatically judging 
whether it is necessary for the display characteristic 
calculation unit to calculate the display 
characteristic; and 

25 a calculation operation execution unit enabling 
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the display characteristic calculation unit to 
calculate the display characteristic when the necessity 
judgement unit determines that calculation of the 
display characteristics is necessary, 
5 [Claim 2] The printer system according to claim 1, 
wherein said necessity judgment unit is configured so 
as to judge that it is necessary to calculate the display 
characteristic if an elapsed time since said display 
characteristic storage unit previously calculates the 
10 display characteristic exceeds a prescribed time 
period. 

[Claim 3] The printer system according to claim 1 or 
2, wherein said necessity judgment unit is configured 
so as to judge whether it is necessary to calculate the 

15 display characteristic, based on ID information about 
a display device connected to a system. 
[Claim 4] A printer system, comprising: 
a printer; 
a display device; 

20 a display characteristic calculation unit 

calculating a display characteristic between an input 
level of image output data inputted to the display device 
and the relative brightness of an image displayed on 
the display device; 

25 a display characteristic storage unit storing 
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information about the calculated display 
characteristic; and 

a printer input data correction unit correcting 
an input level of image output data inputted to the 
5 printer based on the information about the display 
characteristic stored in the display characteristic 
storage unit and roughly matching an image printed by 
the printer with an image displayed on the display 
device, 

10 the printer system further comprising: 

a calculation time storage unit storing a time 
when the display characteristic calculation unit 
calculates the display characteristic; 

a necessity judgment unit calculating an elapsed 

15 time since the previous calculation of the display 
characteristic, based on both the time stored in the 
calculation time storage unit and a current time and 
judging that it is necessary for the display 
characteristic calculation unit to calculate the 

20 display characteristic if the elapsed time exceeds a 
reference time period; and 

a calculation operation execution unit enabling 
the display characteristic calculation unit to 
calculate the display characteristic when the necessity 

25 judgement unit determines that calculation of the 
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display characteristics is necessary. 
[Claim 5] A printer system, comprising: 

a printer; 

a display device; 
5 a display characteristic calculation unit 

calculating a display characteristic between an input 
level of image output data inputted to the display device 
and the relative brightness of an image displayed on 
the display device; 
10 a display characteristic storage unit storing 

information about the calculated display 
characteristic; and 

a printer input data correction unit correcting 
an input level of image output data inputted to the 
15 printer based on the information about the display 
characteristic stored in the display characteristic 
storage unit and roughly matching an image printed by 
the printer with the image displayed on the display 
device, 

20 the printer system further comprising: 

an ID information storage unit storing ID 
information about a display device, the display 
characteristic of which the display characteristic 
calculation unit calculates; 

25 a necessity judgment unit judging that it is 
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necessary for the display characteristic calculation 
unit to calculate the display characteristic if the ID 
information stored the ID information storage unit is 
not matched with ID information about a display device 
5 stored in a system; and 

a calculation operation execution unit enabling 
the display characteristic calculation unit to 
calculate the display characteristic when the necessity 
judgement unit determines that calculation of the 
10 display characteristics is necessary. 

[Detailed Explanation of the Invention] 

[0001] 

[Technological Field to which the Invention belongs] 

The present invention relates to a technology for 
matching the appearance, such as the tone, the lightness 
and the like, of the displayed image of a display device 
and the appearance, such as the tone, the lightness and 
the like, of the printed image of a printer. 
[0002] 

[Prior Art Technology] 

If a personal computer edits and prints a colored 
image, as shown in Fig. 7, a system in which a color 
display device B and a color printer C are connected 
to a personal computer A has been used. 
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[0003] 

In this case, a user displays a desired color on 
the display device B while modifying an input value X 
to a display driver Al, using application AO. When the 
5 desired color appears, the user starts the color printer 
C and executes printing. The input value X that is 
determined as a result of screen editing is inputted 
to a printer driver A2, and printing is executed based 
on the input value X. 
10 [0004] 

If the color displayed on the display device B by 
the input value X and the color printed by the color 
printer C are Yd and Yp, respectively, it is preferable 
for Yd=Yp. However, the display device B generally has 

15 a non-linear display characteristic, as shown in Fig. 
8. Furthermore, the display device B produces color 
using R (red) , G (green) and B (blue) , while the printer 
C produces color using Y (yellow) , M (magenta) , C (cyan) 
and K (black) . Therefore, it is difficult to match the 

20 color of the printer C with the color of the display 
device B. 
[0005] 

In either case, in order to match the printed color 
of the printer C with the displayed color of the display 
25 device B, the display characteristic of the display 
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device B must be calculated and the input value to the 
printer C must be corrected based on the characteristic . 
[0006] 

[Problems to be Solved by this Invention] 
5 However, such a display characteristic of the 

display device B changes as time elapses. Therefore, 
if the correction is executed based on the same display 
characteristic calculated a long time ago, the printed 
color of the printer C gradually deviates from the 
10 displayed color of the display device B. 
[0007] 

If the display device B is replaced with a new one, 
the correction itself cannot be executed against the 
printer C. Therefore, the present invention aims to 
15 properly calculate the display characteristic of a 
display device and to improve the matching between the 
displayed color of the display device and the printed 
color of a printer. 
[0008] 

20 [Means for Solving the Problems, Preferred Embodiment 
and Effect of the Invention] 

The printer system of the present invention, which 
is made in order to achieve the aim, comprises a display 
characteristic calculation unit calculating a display 

25 characteristic established between the input level of 



image output data inputted to the display device and 
the relative brightness of an image displayed on the 
display device, a display characteristic storage unit 
storing information about the calculated display 
5 characteristic and a printer input data correction unit 
correcting the input level of image output data inputted 
to the printer, based on the information about the 
display characteristic stored in the display 
characteristic storage unit and roughly matching an 

10 image printed by the printer with the image displayed 
on the display device in addition to a display device 
and a printer. The printer system further comprises a 
necessity judgment unit automatically judging whether 
it is necessary for the display characteristic 

15 calculation unit to calculate ' the display 
characteristic and a calculation operation execution 
unit enabling the display characteristic calculation 
unit to calculate the display characteristic if it is 
necessary for the display characteristic calculation 

20 unit to calculate the display characteristic. 
[0009] 

By adopting such a configuration, it is 
automatically judged whether it is necessary for the 
display characteristic calculation unit to calculate 
25 the display characteristic and the display 
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characteristic calculation unit calculates the display 
characteristic, if requested. More specifically, the 
necessity judgment unit is configured so as to judge 
that the display characteristic must be calculated if 
5 the elapsed time since the display characteristic 
calculation unit calculates the previous display 
characteristic exceeds a prescribed time period. In this 
way, the fact that the display characteristic of a 
display device changes as time elapses can be 
10 automatically predicted and the display characteristic 
can be calculated again. 
[0010] 

More specifically, such a printer system 
comprises a display characteristic calculation unit 

15 calculating a display characteristic established 
between the input level of image output data inputted 
to the display device and the relative brightness of 
an image displayed on the display device, a display 
characteristic storage unit storing information about 

20 the calculated display characteristic and a printer 
input data correction unit correcting the input level 
of image output data inputted to the printer, based on 
the information about the display characteristic stored 
in the display characteristic storage unit and roughly 

25 matching an image printed by the printer with the image 
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displayed on the display device in addition to a display 
device and a printer. The printer system further 
comprises a calculation time storage unit storing a time 
that the display characteristic calculation unit 
5 calculates, a necessity judgment unit calculating an 
elapsed time since the previous display characteristic 
is calculated based on both the time stored in the 
calculation time storage unit and the current time and 
judging that it is necessary for the display 

10 characteristic calculation unit to calculate the 
calculation if the elapsed time exceeds a reference time 
period, and a calculation operation execution unit 
enabling the display characteristic calculation unit 
to calculate the display characteristic if it is 

15 necessary for the display characteristic calculation 
unit to calculate the display characteristic, 
[0011] 

Alternatively, the necessity judgment unit can be 
configured so as to judge whether it is necessary to 

20 calculate the display characteristic, based on ID 
information about a display connected to the system. 
In this case, when the display device is replaced, the 
fact can be automatically judged based on the ID 
information, and the display characteristic can be 

25 calculated. 
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[0012] 

More specifically, such a printer system 
comprises a display characteristic calculation unit 
calculating a display characteristic established 
5 between the input level of image output data inputted 
to the display device and the relative brightness of 
an image displayed on the display device, a display 
characteristic storage unit storing information about 
the calculated display characteristic and a printer 

10 input data correction unit correcting the input level 
of image output data inputted to the printer, based on 
the information about the display characteristic stored 
in the display characteristic storage unit and roughly 
matching an image printed by the printer with the image 

15 displayed on the display device in addition to a display 
device and a printer. The printer system further 
comprises an ID information storage unit storing ID 
information about a display device, the display 
characteristic of which the display characteristic 

20 calculation unit calculates, a necessity judgment unit 
judging that it is necessary for the display 
characteristic calculation unit to calculate the 
display characteristic if the ID information stored in 
the ID information storage unit does not coincide with 

25 ID information about the display device of the system 
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and a calculation operation execution unit enabling the 
display characteristic calculation unit to calculate 
the display characteristic if it is necessary for the 
display characteristic calculation unit to calculate 
5 the display characteristic. 
[0013] 

In order to make the preferred embodiments of the 
present invention easier to understand, several 
preferred embodiments are described below with 
10 reference to the drawings. 
[0014] 

[Embodiments ] 

[First preferred embodiment] 

As shown in Fig.l, the system of this preferred 

15 embodiment comprises a personal computer 1 and a color 
display device 2, connected to each other. To the 
personal computer 1, a keyboard 3, a mouse 4, a hard 
disk 5 and a color printer 6 are connected. The personal 
computer 1 is provided with a print program as shown 

20 in Fig. 2. 
[0015] 

If this print program is started for the first time, 
as shown in Fig. 2(a), first, monitor calibration is 
executed to calculate the display characteristic of the 
25 display device 2 (step S10) , the result is recorded 
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together with date (step S20) and both the monitor 
calibration result and printing information are 
outputted to a printer side (step S30) . In the case of 
the second and subsequent starts, as shown in Fig. 2 (b) , 
5 the number of intervening days is calculated based on 
both the recorded date of the previous monitor 
calibration and the current date and it is judged whether 
this number of intervening days exceeds a prescribed 
number of days (steps S40 and S50) , new monitor 

10 calibration is executed again if more than the 
prescribed number of days pass (step S60) and both the 
calibration result and execution date are updated (step 
S70) . Then, both the current calibration result and 
print information are outputted to the printer (step 

15 S80) . After that, monitor calibration is started again 
according to the flowchart shown in Fig. 2(b) if the 
number of intervening days further exceeds the 
prescribed number of days. 
[0016] 

20 On the printer side, as shown in Fig. 2(c), if 

print information is inputted from the personal computer 
1, the input value is corrected based on the calibration 
result inputted together (steps S110 and S120) and 
printing is executed (step S130) . By adopting such a 

25 configuration, before the display characteristic of the 
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display device change significantly as time elapses, 
new calibration is automatically executed again and 
printing can always be executed in color that is matched 
with the displayed color, based on the latest 
5 calibration result. 
[0017] 

[Second preferred embodiment] 

Next, the second preferred embodiment is 
described. The system of the second preferred embodiment 
10 has the same configuration as that shown in Fig. 1. The 
personal computer 1 is provided with the print program 
shown in Fig. 3. 
[0018] 

If this print program is started for the first time, 
15 as shown in Fig. 3(a), first, monitor calibration is 
executed to calculate the display characteristic of the 
display device 2 (step S210) , the result is recorded 
together with an ID unique to the display device 2 (step 
S220) , the ID number is transferred to the printer 6 
20 and the result is recorded in NVRAM (non-volatile RAM) 
on the printer side (step S230) . Then, both the print 
information and calibration result are outputted to the 
printer 6 (step S240) . 
[0019] 

25 In the case of the second and subsequent starts, 
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as shown in Fig. 3(b), the calibrated display ID 
information recorded in the printer 6 is obtained (step 
S250) and it is judged whether the ID number coincides 
with the ID number of the currently-used calibrated 
5 display device 2 (step S260) * If the ID numbers are not 
matched, monitor calibration is executed (step S270) , 
the . result is recorded together with an ID unique to 
the display device 2 (step S280) , the ID number is 
transferred to the printer 6 and the ID number is 
10 recorded in NVRAM (non-volatile RAM) on the printer side 
(step S290) . Then, both the print information and 
calibration result are outputted to the printer 6 (step 
S300) . 
[0020] 

15 On the printer side, as shown in Fig.3(c), the ID 

number transferred from the personal computer 1 is 
recorded in NVRAM (steps S310 and S320) . In response 
to an ID number transfer instruction inputted from the 
personal computer 1, the ID number recorded in NVRAM 

20 is transferred (steps S330 and S340) . Then, if the print 
information is inputted from the personal computer 1, 
the input value is corrected based on the calibration 
result inputted together, and printing is executed 
(steps S350 through S370) . 

25 [0021] 
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By adopting such a configuration, if the display 
device 2 connected to the system is replaced, new monitor 
calibration can be automatically executed again. 
Therefore, even if a modification is made to the system 
5 configuration, printing can always be executed in color 
matched with the displayed color, based on a correct 
calibration result . 
[0022] 

[Third preferred embodiment] 

10 Next, the third preferred embodiment is described. 

The system of the third preferred embodiment has the 
same configuration as that shown in Fig. 1. The personal 
computer 1 is provided with the print program shown in 
Fig. 4. The printer 6 is provided with the program shown 

15 in Fig. 5. 
[0023] 

If the print program is activated on the personal 
computer side and printing is triggered (step S410) , 
an ID number unique to the display device 2 is reported 

20 to the printer 6 (step S420) . Then, the transfer of a 
message, either "OK" or "NG", from the printer 6 (step 
S430) is waited for. If the message is "NG", monitor 
calibration is executed (steps S440 and S450) , and color 
correction information based on the calibration result, 

25 the ID number of the display device 2 and the calibration 
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execution date are reported to the printer 6 (step S460) . 
Then, the print information is outputted to the printer 
6 (step S470) . If the message is "OK", steps S45 and 
S46 are omitted. 
5 [0024] 

On the printer side, as shown in Fig. 5, if an ID 
number is reported from the personal computer 1 (step 
S510) , an ID table is referenced (step S520) . If there 
is no corresponding ID number, "NG" is outputted to the 
10 personal computer 1 (steps S530 and S540) . 
[0025] 

If there is a corresponding ID number, an elapsed 
time is calculated based on the registration day/time 
of the ID table and the current day/time (step S550) 

15 and it is judged whether the elapsed time exceeds a 
reference time period (step S560) . If the elapsed time 
exceeds the reference time period, "NG" is outputted 
to the personal computer (step S570) . If the elapsed 
time does not exceed the reference period of time, "OK" 

20 is outputted to the personal computer 1 (step S580) . 
[0026] 

If "NG" is outputted, the report of color 
correction information based on the calibration result, 
the ID number of the display device 2 and the calibration 
25 execution day/time from the personal computer 1 is 
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waited for (step S590) . Then, if these are reported, 
the ID table is updated (step S600) . Then, the transfer 
of the print information is waited for (step S610) , the 
color correction information is read from the ID table 
5 using the first reported ID number (stepS620), the print 
information is corrected and printing is executed (step 
S630) . 
[0027] 

The ID table is registered in the NVRAM of the 
10 printer 6 in the aspect shown in Fig. 6. According to 
this system, if the display device 2 is replaced or a 
fairly long period of time has elapsed since the previous 
calibration execution day/time, monitor calibration is 
automatically executed and the latest appropriate 
15 information can always be stored on the printer side 
as color correction information. Therefore, color 
printing can always be executed in color that is matched 
with the displayed color of a display device. 
[0028] 

20 The monitor calibration described in the above 

preferred embodiments is common . Although several 
preferred embodiments of the present invention are 
described above, the present invention is not limited 
to these preferred embodiments and it can be applied 

25 in a variety of aspects within the range that does not 
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deviate from the aim. 
[0029] 

For example, the present invention can also be 
applied to a system to which a gradient monochrome 
5 display and a gradient printer are connected. The system 
can also be configured so that in the execution of 
monitor calibration, a user can judge whether the 
monitor calibration should be executed, and default 
color correction information can be temporarily adopted 
10 if non-execution is selected. 

[Brief Description of the Drawings] 

Fig. 1 shows the basic configuration of the 
printer system of the preferred embodiment of the 
15 present invention. 

Fig. 2 is a flowchart showing the content of the 
print program in the first preferred embodiment. 

Fig. 3 is a flowchart showing the content of the 
print program in the second preferred embodiment. 
20 Fig. 4 is a flowchart showing the content of the 

print program in the third preferred embodiment. 

Fig. 5 is a flowchart showing the content of the 
print program in the third preferred embodiment. 

Fig. 6 shows the recorded content of the ID table 
25 in the third preferred embodiment. 
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Fig. 7 shows the basic configuration of a general 
printer . 

Fig. 8 shows the display characteristic of a 
general display. 

5 

[Explanation of the Codes] 

l...Personal computer 
2...Color display device 
3...Keyboard 
10 4...Mouse 

5...Hard disk 
6...Color printer 
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FIG. 1 

1 Personal computer 

2 Color Display 

3 Keyboard 

4 Mouse 

5 HDD 

6 Color printer 



Fig. 7 

AO Application 
Al Display driver 
A2 Printer driver 
B Color display 

C Color printer 
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FIG. 2 (a) 

S10 Monitor, calibration 

S20 • Records: both the calibration result and date. 
S30 Outputs both the calibration result and print 
information. 

1 Start 

2 End 
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Fig. 2 (c) 

S110&S130 Print? 

S120 Input side correction 

1 Start 

2 End 



FIG. 2 (b) 

S40 Calculates the number of intervening days. 

S50 Over the prescribed number of days? 

S60 Monitor calibration 

S70 Updates the calibration result and date. 

S80 Outputs both the calibration result and print 

information. 

1 Start 

2 End 
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FIG. 3 (a) 

S210 Monitor calibration 

S220 Records both the calibration result and ID. 
S230 ID transfer 

S240 Outputs both the calibration result and print 
information. 

1 Start 

2 End 

Fig. 3 (b) 

S250 Obtains ID information from the printer. 

S260 ID matched? 

S270 Monitor calibration 

S280 Records both the calibration result and ID. 
S290 ID transfer 

S300 Outputs both the calibration result and print 
information. 

1 Start 

2 End 

Fig. 3 (c) 

S310 ID inputted? 

S320 Record the ID number. 

S330 Is there an ID transfer instruction? 

S340 ID transfer 

S350&S370 Print? 

S360 Corrects the input value. 

1 Start 

2 End 
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Fig. 4 

S410 Printing triggered? 

S420 ID notification 

S430 Message 

S450 Monitor calibration 

S4 60 Report color correction information, ID and 
day/ time . 

S470 Outputs the print information. 

1 Start 

2 End 
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Fig. 5 

S510 ID reported? 

S520 Refers to the ID table 

S530 Is there a corresponding ID? 

S540, S570&S580 NG output 

S550 Calculates an elapsed time. 

S560 Exceeds a reference time period? 

S590 Color correction information, etc. reported? 

S600 Updates the ID table. 

S610 Is there print information? 

S620 Reads the color correction information. 

S630 Correction/printing 

1 Start 

2 End 
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